!'- Modeling in Baltimore Har bor

Technical Outreach
Prepared by
MDE/TARSA

Prepared for the
Baltimore Harbor Stakeholder Advisory Group

December 3, 2002



Harbor Toxics Modeling Program

Estimate Nonpoint Source L oads -
= Model thewatershed - estimate loads from the land to the water
= Provide inputsto the Harbor Models
s UsesaStorm Water Management Model (SWMM)
= Simulate Fate of Toxicsin Baltimore Harbor —Harbor Models
= Management/Screen (Box Model) - UMCES
= Hydrodynamics (water transport) and Sediment Transport

= Toxic (Dissolved/Particul ate)
« Food Web

= Detailed Assessment (Upper Bay Model) - VIMS
= Models entire Upper Bay to include exchange between the Harbor and
the Bay
= Hydrodynamics (water transport) and Sediment Transport

= Toxic (Dissolved/Particul ate)
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i Toxics— Nonpoint Sour ce L oad

Storm Water Management M odel
(SWMM)
= Completed : Chromium, Lead, Zinc
= Internal/External Review Completed

= UNDER DEVELOPMENT : PCB
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Toxics — Point Source Load
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Toxics — Nonpoint Source Load
Percent Distribution of Nonpoint Sources

Total Suspended Solids (TSS) Loadings
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Toxics —

Relative Contributions of Point and Nonpoint Sources

Total Suspended Solids (TSS) Loadings
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UMCES - Toxic Box Model

= Moddl Status

= Hydrodynamic/Sediment Transport
= Linking Nonpoint Source and Point Source Loads — Completed
= Mass Balance Check - Completed
= Transfer Coefficients Calculation - Completed
= Sediment Transport Sensitivity Test

= Toxic Box/Foodweb
= Linking Nonpoint Source and Point Source Loads — Completed
= Sensitivity Test
» Linking Hydrodynamic/Sediment Transport Model
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Harbor Toxic Modeling Framework
VIMS - Upper Bay Model

= Model Status
= Hydrodynamic/Sediment Transport - Completed

Incorporating Nonpoint and Point Sources

= ToxiWasp (ssimulating fate of toxic) —In Progress

Incorporate the numerical Quickest Scheme into the toxic model —
Completed

| mplementation of Toxic Model cell mapping structure - Compl eted
Code testing for sediment toxicant transport - Completed

Linkage between hydrodynamic/sediment and toxic models -
Completed

Incorporating Nonpoint and Point Sources - Completed
Calibration
Sensitivity analysis
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Note: Point Source loadings from each outfall of the listed industries. They are distributed to the closest model cells.



vpDE  Toxic Nonpoint Source Loadingto VIMS M odel
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Harbor Toxic Modeling Framework
VIMS —Hydrodynamic/Sediment Model Calibration stations
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Harbor Sampling Stations
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TSS Calibration - Harbor M outh
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TSS Cadlibration - Inner NW Branch
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TSS Calibration - Middle Branch
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Metal Calibration

Partition
Metal Coefficient
(104 1/kg)
Pb 59
Zn 4.6
Cr 21.7

Cp (ug/g)
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Pb Calibration - Harbor M outh
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Pb (UG/L)
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Pb Calibration - Hawkins Point
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Pb (UG/L)
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Pb Calibration - Inner Harbor
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Zn (UG/L)

Zn Calibration - Inner Harbor

230 I T T T T

[
i
|
(CHARM 2000) :

]
j INJ%R

g0 120 150 180 210 240 2Z7v0 300 330 360

Time (Julian Day)



MDE

Zn Calibration - Lower Curtis Creek
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Cr (UG/L)

Cr Calibration - Harbor M outh

o SURFACE (CHARM 2000} a0

| ABOTTOM (CHARM 2000) HARBOR MOUTH

O 30 60 90 120 150 180 210 940 270 300 330 360

Tirme {Julian Day)



MDE

Cr Cdlibration - Lower Curtis Creek
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Cr (UG/L)

Cr Cdlibration - Inner Harbor
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VIM

S Toxic Modédling - Summary

s Thesmulation of TSS, Pb, Zn, and Cr for 2000
has been performed.

= The TSS ssmulation results appear reasonable

throug

s Pband

nout the model domain.

Zn are well-predicted in the middle and

lower

Harbor, but over-predicted in Inner Harbor.

= Criswdll-predicted in Inner Harbor and under-
predicted in the lower Harbor.



Harbor Toxic TMDLSs. Progress/Future Actions

Progressto Date
Point Source Loads
Nonpoint Source Loads (SWMM)
UM CES Harbor Hydrodynamic/Sediment Transport Model
VIMS Upper Bay Hydrodynamic/Sediment Transport Model

Future Actions
UMCES Harbor Box Modéel
VIMS Harbor Toxic Model for Metals
Model Sensitivity Tests
Scenarios



Harbor Eutrophication Modeling Program

= Estimate Nonpoint Source L oads - Water shed M odeling

= Hydrologic Simulation Program Fortran (HSPF) -
Completed

= Simulate Water Quality in Baltimore Harbor —Harbor
Modeling — Final Stage

= A 3-D Hydrodynamic Model - Curvilinear Hydrodynamic
3-Dimension (CH3D)

= A 3-D Comprehensive Water Quality Model - CE-QUAL -
ICM

= A Sediment Diagenesis Model
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i Current Eutrophication Model Status

- Watershed (HSPF) — Compl eted
(Internal/External Review Completed)

 Hydrodynamic Model — Completed
- Water Quality Model — Refine Calibration



Eutrophication Model - Calibration

Problems:
Overestimate DO concentration (End point =5 mg/L)
Underestimate Chlorophyll a concentration (End point = 50 ug/L)

Hypotheses/Tests:
DO issue
The occurring of hypoxiais sensitive to the water depth

Chlorophyll issue
Resuspension
Sediment initial concentration
Zooplankton grazing rate



Eutrophication Model — Calibration
Sampling Stations

$ Benthic flux data stations
s Water column data stations
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Eutrophication Model — Calibration

DO VvS. Water Depth
Middle Branch
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Eutrophication Model — Calibration
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Eutrophication Model — Calibration
TOC vs. Resuspension
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Eutrophication Model — Calibration

PN vs. Resuspension
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MDE Eutrophication Model — Calibration
Chlavs.Sediment Initial Concentration+Zooplankton Grazing Rate
Harbor
- sy Before s oy After

150 30
- . SURFACE {19) ] X SURFACE (19)

e
o |
1

CHL fug, I}

Lk
o |
P I T N T 1

~ * 1 X
i% 100 ] 1 1

] X
& ] y X ) %
- ] S "
I -
o 90+ X 0 4

] 0 * U %

2130 ¢ 365 730 1095

AR s A R0
1460 1820 2190

0 365 730 1095 1460 1825
DAYS SINCE JANUARY 1 1992 DAYS SINCE JANUARY 1 1992



MDE Eutrophication Model — Calibration

Chlavs.Sediment Initial Concentration+Zooplankton Grazing Rate
Bear Creek
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Eutrophication Model — Calibration

Chlavs.Sediment Initial Concentration+Zooplankton Grazing Rate
Curtis Creek
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MDE Eutrophication Model — Calibration

Chlavs.Sediment Initial Concentration+Zooplankton Grazing Rate
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MDE Eutrophication Model — Calibration
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Harbor Nutrient TMDLS;

i Progress/Future Actions

Progressto Date
Point Source Loads
Nonpoint Source L oads (HSPF)
Harbor Hydrodynamic Model
Harbor Water Quality Model

Future Actions
Refine Calibration
Model Sensitivity Tests
Scenarios
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